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BJ1HRHHE <DH3MOJiOrHHECKOrO B03PACTA KJIELAEH 
DERMACENTOR MARGINATUS (IXODIDAE) HA HX 
3APA>KEHHE H F1POHMKHOBEHHE BHPYCA KJlElAEBOrO 
3HU,E<1>AJ1HTA B CJHOHy 

M. B. Pa3yMOBa, A. H. AjieKceeB 

IlpH napeHTepajibHOM 3apa>KeHHH BHpycoM KjiemeBoro 3HuetJ)ajiHTa npHpoAHbix caMOK Derma - 
centor marginatus BbiHBJieHO pemaiomee bjihhhhc (J)H3HOJiorHMecKoro B03pacTa Kjiemefi Ha hh(J)huh- 
poBaHHOCTb hx cJHOHbi. Bnpyc OTcyTCTBOBaji b cjiioHe mojioahx oco6efi II B03pacTa. MaKCHMajibHoe 
mhcjio cjiyqaeB 3apa>KeHHH cjiiohm 6bijio y KjiemeH 3pejioro III B03pacTa (50 %). 3apa>KeHHOCTb 
cjiKDHbi He 3aBHcejia ot KOjmqecTBa Bnpyca b Tejie Kjiema. OTMeqeHa MeHbman BocnpHHMqHBOCTb 
K Bnpycy MOJIOAbIX OCo6eH, B03M0>KH0, CBH3aHH3H CO CnOCOdOM 3apa>KeHHH. B CJIIOHHbIX >Kejie3ax 
Kjiemeft II h III B03pacT0B He BbiHBjieHO cymecTBeHHbix pa3JinqHH npn cbctoboh MHKpocKonnH. 
IlpeAnojiaraeM, hto 3apa>KeHHio CJHOHbi mojioamx oco6eft npennTCTByeT 6apbep >KHpoBoro TeJia Ha nyra 
BHpyca b cjuoHHbie >Kejie3bi, 3aBHCHMbiH ot B03pacTa KJiemefi. Bjihhhhc 6apbepa, BepoHTHo, HMeeTcn 
TaKH<e npn ecTecTBeHHOM TpaHC(J)a30B0M 3apa>KeHHH KJiemeH. 

PaHee BbiHBJieHo BJiHHHHe KajieHAapHoro B03pacTa Kjiemen Ha coxpaHeHHe, 
pa3MHo>KeHHe h nepeziaqy BHpyca KjiemeBoro 3Hue(})ajiHTa (K3) (MHmaeBa h jx p., 
1978). OTMeqeHa TaK>Ke 6oJibman 3({)(f)eKTHBHOCTb 3apa>KeHHH h nepe^aMH BHpyca 
y npHpoAHbix KJieuxen no cpaBHeHHio c Jia6opaTopHbiMH (KoHApamoBa h jx p., 
1975). BbiJio BbiCKa3aHO npe,nno.Jio>KeHHe o cymecTBeHHOM bjihhhhh (})H3HOJiorHqec- 
koto B03pacTa KjiemeH Ha hx cnoco6HOCTb k 3apa>KeHHio h nepe^ane B036yAHTeJin 
(Pa3yMOBa, 1984). 3a,aaqa pa6oTbi — AOKa3aTb SKcnepHMeHTajibHO BJiHHHHe (f)H- 
3HOJiorHqecKoro B03pacTa KJiemen Ha 3apa>KeHHe BHpycoM KjiemeBoro 3Hue(f)ajiHTa 
npn npoBeAeHHH nccjieAOBaHHH Ha npnpoAHbix 0C06HX. 1 

MATEPHAJl M METO^MKA 

B onbiTe Hcnojib30BaHbi rojiOAHbie caMKH D. marginatus npnpoAHOH nonyjinuHH 
(>KnryjiH, Man 1987 r.). 2 K-nemen coAep>KajiH b npo6HpKax AH(})(})epeHUHpoBaH- 
hoh BJia>KHOCTH npn 4°. Flo BHeiiiHHM npH^HanaM oTo6paHbi Han6oJiee pa3JiH- 
qaiomHecH no (})H3HOJiorHqecKOMy B03pacTy oco6h. 3 BbmeJieHbi Tpn B03pacTHbie 
rpynnbi: MOJioAbie, 3peJibie h CTapbie, TOMHee Haqajio II, Hanajio III h KOHeu 
IV (})H3HOJiorHqecKHx B03pacT0B (BajiamoB, 1961; Pa3yMOBa, 1977). H3yneHO 
187 caMOK. 


1 IlepBoe coodmeHHe no ashhoh pa6oTe cmotph AjieKceeB h AP-, 1988. 

2 ABTopbi Bbipa>KaK)T 6jiaroAapHOCTb P. JI. HayMOBy, JI. A. BypeHKOBOH h B. n. TyTOBOH 3 a co6paH- 
Hbix b npnpoAe KjiemeH. 

3 Hcnojib30BaHbi BHeuiHHe B03pacTHbie npH3H3KH, qacTHqHO onncaHHbie paHee (Pa3yMOBa, 1977, 
1987), MeTOA 6yAeT H3jio>KeH OTAejibHO. 
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3apa>KeHHe KJiemen npon3Be,o,eHo napeHTepajibHo ym/iOM b conjieHeHne BepTJiyra 
c 3-n hjih 4-h kokcoh. BBe^eHo no 0.2—0.6 mkji uempn^yraTa 10 %-hoh 
M03T0B0H CycneH3HH BHpyca K3 c THTpOM 7 lg LjEUo B 0-03 MJI. KOHTpOJlb npOH3- 
Be^eH abohhoh — c yKOJiOM M03TOBOH cycneH3HH 6e3 Bnpyca b oO^eMe onbiTHoro 
h 6e3 yKOJia. Hcnojib30BaHo b onbiTax no 22 oco6n h b KOHTpoJie no 10 oco6en 
Ka>KAoro B03pacTa. riocjie HHOKyjinuHH Bee KJiemn coAep>Kajincb HH/mBHAyajibHo 
bo BJia>KHbix npo6npKax npn 20—22° b TeneHne 21 jx hh. Flo OKOHnaHnn onbiTa 
y nacTH KJiemen noJiyneHa npn cTHMyjinpoBaHHH cjnoHa n onpe/ieJieHo 3apa>KeHne 
BHpycoM pa3AeJibH0 cjiiohm h TeJia KJiema. HaJinnne Bnpyca onpe^ejinjin hhah- 
BHAyaJibHo b Ka>KAOM KJieme MemnaMH THTpoBaHnn Ha cocyHKax HOBopo>K,a,eHHbix 
OeJibix Mbirnen (HBM) hjih Ha KyjibType kjictok nonex 3M6pnoHa CBHHbH no 
nncjiy 6jinniKOo6pa3yiomHx ejiHHHu (BOE). Bo3pacTHbie H3MeHeHnn cjhohhhx me- 
Jie3 KJiemen npocjiemuin Ha rncTOJiornnecKnx npenapaTax caMOK D. marginatus 
h Oojibuie D. reticulatus, oKpameHHbix TpexuBembiM a3aHOBbiM mctoaom nocjie 
(|)HKcaTOpa cy3a. 


PE3yjlbTATbI H OBCy^AEHHE 

1. Hajinnne Bnpyca b KJiemax pa3Horo (J)H3HOJiornnecKoro B03pacTa. ripe>KAe 
Bcero 6bijia oueHeHa cnoHTaHHan 3apa>KeHHOCTb npnpojmbix KJiemen, coOpaHHbix 
b onare KJiemeBoro 3Hue4>ajiHTa n Hcnojib30BaHHbix b onbue. Cbmkh xa>KAoro 
nccjiejxoBaHHoro B03pacTa 6bijin npoBepeHbi Ha ecTecTBeHHyK) 3apa>neHHOCTb 
JX o Hanajia onbiTa n nocjie ero OKOHnaHnn. J\jik toh >ne uejin 6bijin ncnojib30BaHbi 
nocjie 3aBepmeHHH onbiTa TaK>Ke o6e KOHTpojibHbie napTHH Tex >Ke B03pacTHbix 
rpynn. Bee nccjiejjOBaHHbie KJieiuH (121 caMKa, 12 rpynn) 6bijin 6e3 Bnpyca Kjieme- 
boto 3Hue(})ajiHTa. SKCTpanojinpoBaB nojiyneHHbie jjaHHbie, oueHHJin onbiTHbix 
KJiemen Kax hcxoaho He 3apa>KeHHbix. 

npHMeHeHHbin napeHTepajibHbin cnoco6 BBeueHnn Bnpyca yKOJiOM no jx KOKcy 
b OojibuinHCTBe cjiynaeB He OKa3biBaji 3aMeTHoro bjihhhhh Ha >KH3Hecnoco6HocTb 
KJieuxen. Bbi>KHBaHne Ha 21-n ueHb onbiTHbix KJiemen Bcex B03pacTOB nocjie 
ynojia c BnpycoM nonm noJiHoe (91 —100 %). Bbi>KHBaHne KOHTpoJibHbix KJiemen 
nocjie ynojia 6e3 Bnpyca nomn Tanoe >Ke y oco6en II n III B03pacTOB (90 %) 
n 3aMeTH0 Hn>Ke y KJiemen IV B03pacTa (40 %). B o6onx cjiynanx npn 
yKOJie BbincnBaHne CTapbix KJiemen IV B03pacTa 6biJio HanMeHbinnM npn noJiHOM 
Bbi>KHBaHnn b KOHTpoJie. 

3apa>KeHne KJiemen, nojiynnBninx Bnpyc, oueHHJin Ha 21—24-e cyTKH (pnc. 1). 
Mhcjio 3apa3HBmnxcn KJiemen (3KCTeHCHBH0CTb 3apa>KeHnn) 6biJio bmcokhm epeun 
oco6en III n IV B03pacTOB (91—95 %) n uocTOBepHO Hn>Ke y oco6en II B03pacTa 
(67%). Eipn 3 tom mhcjio 3apa>KeHHbix oco6en, BbiHBJieHHbix THTpOBaHneM Ha 
Mbiuiax, 6bijio 3aMeTH0 Oojibme, neM Ha KyjibType KJieTOK. npnnnHbi stoto HencHbi, 
B03MO>KHO, BTOpOH MeTOU BbIHBJieHHH BHpyca OKa3aJICH MeHee HyBCTBHTeJIbHblM. 
npn o6onx MeTO^ax 3aMeTHa TeHueHunn MeHbmen BoenpnnMnnBOCTn k Bnpycy KJie¬ 
men II B03pacTa. Bo3mo>kho, 3to BJinHHne napeHTepajibHoro cnoco6a 3 apa>KeHHH. 
B HacTHocTn, 3 to MO>KeT 6biTb CBH3aH0 HenocpeucTBeHHo c MexaHnnecKHM (J)aK- 
TopoM — BbiTajiKHBaHHeM 3apa>KaiomeH cycneH3nn BHyTpeHHHM uaBJieHneM, koto- 
poe 3aMeTH0 npn bckphthh mojiouhx KJiemen. Bo3mo>kho, aHaJiornnHo CTapbie 
KJiemH 3apa3njincb b OoJibmeM nncjie b enjiy 3HannTeJibHoro BbicbixaHnn, omero 
3apa>KaiomaH cycneH3nn OyKBaJibHo BnnTbiBajiacb b nx Tejio. 

no KOJinnecTBy Bnpyca (nHTeHcnBHocTb 3apa>KeHnn) pe3yjibTaTbi, nojiyneH- 
Hbie o6ohmh MeTo^aMH, HeouH03HanHbie, xoth n 6jin3Kne — 3 n 3.5 lg LJXbo/0.03 mji 
b cpeAHeM 5.5 n 6.0 lg MancnMajibHo (pnc. 1). MaKCHMajibHbin ypoBeHb cxojieH 
c npejiejiOM penpoAyKTHBHon eMKoern opraHH3Ma y KJiemen. Hyalomma plumbeum 
npn napeHTepajibHOM 3apa>KeHnn (HyHHxnH n Ap., 1980). MHTeHcnBHocTb 3apa- 
>KeHHH KJiemen pa3Hbix B03pacTOB Ha KyjibType kjictok cxo^Han — ot 3.5 jx o 3.67 lg. 
OjmaKO npn THTpoBaHnn Ha HBM BbiHBJieHbi HeKOTopbie B03pacTHbie pa3Jinnnn. 
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Phc. 1. 3apa>KeHHe KJiemeft Dermacentor marginatus pa3Horo (J)H3HOJiorHHecKoro B03pacTa BHpycoM KJiemeBoro 9Huecj)ajiHTa npH napaHTepaJibHOM 

HH(J)HUHpOBaHHH (rOJIOAHbie C3MKH Ha 21—24-e CyTKH). 

A —mhcjio 3apa3HBiiiHXCH ocoOeft cpeAH HHOKyjiHpOBaHHbix HCCJieAOBaHHbix (b %)\B — KOJiHqecTBO BHpyca b KJiemax npH HHAHBHAyajibHOM onpeAeJieHHH; 1 — npH 
THTpOBaHHH Ha cocyHKax 6e;ibix Mbmien (b lg LJXso b 0.03 mji.); 2 — npH THTpOBaHHH Ha KyjibType kjictok (b lg no BOE); 3 — o6mee KOJinnecTBO 3apa3HBiHHx 
ch KJiemeH; 4 — Bnpyc b KJiemax 6e3 onpeAejieHHH THTpa; II — IV — B03pacT KjiemeH. Flo ocu a6cu,ucc — B03pacT KJiemen, no ocu opdunaT — thtp Bnpyca b KJiemax. 


Fig. 1. Parenteral infection of the ticks of Dermacentor marginatus of different physiological age with tick-borne encephalitis virus (hungry fe¬ 
males on the 21st—24th day). 







Han6ojiee bmcokhh b cpeAHeM h CTa6nAbHbin thtp Bnpyca 6biJi y moaoamx 
KAemen II B03pacTa (3.67 lg). HeMHoro HH>Ke b cpeAHeM (3.06 lg), ho He CTa- 
6HJIbHbIH, C 60 JlbLHHMH HHAHBHAyaAbHbIMH OTKAOHeHHHMH OT 1.0 AO 6.0 lg THTp 
Bnpyca y KAemen III B03pacTa. 3aMeTHO HH>Ke b cpeAHeM h CTa6nAbHee thtp 
Bnpyca y CTapbix KAemen IV B03pacTa (2.57 lg, pa3AHnnn CTaTHCTnnecKn hcaocto- 
BepHbie). Bo3mo>kho, B03pacTHbie pa3AHnnn KAemen no penpoAyKTHBHOCTn Bnpyca 
npoHBHJincb 6bi onpeAeJieHHe npn 6ojiee OTAajieHHbix cponax HaOjiioAeHHH nocjie 
3 apa>KeHHH. B nacTHOCTn, oTMeneHHbie paHee B03pacTHbie pa3AnnnH b HHTeHCHB- 
hocth 3apa>KeHHH KAemen (MnuiaeBa h Ap., 1978) BbiHBJieHbi nepe3 40 AHen 
nOCJie HX HH(})HUHpOBaHHH. 

Han6oAee 3HannTeAbHbie B03pacTHbie pa3AHnnn o6Hapy>KeHbi b npoHHKHOBeHHH 
Bnpyca b CAioHy KAemen pa3Horo B03pacTa (pnc. 2). Bnpyc noAHOCTbio oTcyTCTBO- 
BaA B CAIOHe MOAOAbIX 0 C 06 eH II B03paCTa, HeCMOTpH Ha AOBOAbHO BbICOKHH 
ero THTp b TeAe KAemen (ao 4.5 lg). MancnMaAbHO 3apa>KeHHon 0Ka3aAacb 
CAioHa KAemen III B03pacTa, y noAOBHHbi oco6en OHa 6biAa c BnpycoM (50 %), 
npn 3tom n KOAnnecTBO Bnpyca b CAIOHe y AaHHon rpynnbi KAemen 6biAO TO>Ke 
6oAbme (>>0.1 lg). CAa6o npoHHK Bnpyc b cAioHy CTapbix KAemen IV B03pacTa 
(17 %), n KOAnnecTBO ero b CAIOHe y hhx 6biA0 MeHbme (<0.1 lg). Pa3AHnnn 
II n III B03pacTOB KAemen no npoHHKHOBeHmo Bnpyca b CAioHy AOCTOBepHbi 
(P=0.97). 

OcoOeHHo oOpamaeT Ha ce6n BHHMaHne (})aKT, mto HaAnnne Bnpyca b caio- 
He He 3aBHceA0 ot KOAnnecTBa Bnpyca b TeAe KAema (pnc. 2, 5). B Han6oAee 
3apa3HBmencn rpynne KAemen III B03pacTa CAioHa ObiAa 3apa>KeHa npn otkao- 
HeHHHx THTpa Bnpyca b TeAe ot 1.5 ao 5.5 lg. B to >Ke BpeMH Aa>Ke npn 6oAbinoM 
THTpe b 6.0 lg y KAemen AaHHoro B03pacTa Bnpyc b caiohc He o6Hapy>KeH. 
CAeAOBaTeAbHo, 3apa>KeHne caiohu KAemen onpeAeAHAocb He KOAnnecTBOM Bnpyca 
b TeAe KAema, a cocTOHHneM caMoro KAema, b nacTHocrn ero cf)H3HOAorHnecKHM 
B03paCTOM. 

2. Bo3pacTHbie H3MeHeHnn b caiohhhx >KeAe3ax. MTaK, ycTa hobacho OTcyTCTBne 
Bnpyca b CAIOHe oneHb MOAOAbix KAemen HanaAa II B03pacTa. He hcho, OAOKnpoBaH 
ah Bnpyc npn BxoAe b CAioHHbie >KeAe3bi hah npn BbixoAe H3 hhx. 

B CAioHHbix >KeAe3ax roAOAHbix KAemen 3aMeTHbi HeKOTopbie B03pacTHbie 
pa3AHMHH. PaHee y roAOAHbix Rhipicephalus appendiculatus OTMeneHbi c B 03 pac- 
tom OoAbman pa3pbixAeHH0CTb ueAbHbix caiohhhx >KeAe3, yMeHbmeHne pa3Mepa 
aAbBeoA n nncAa e rpaHyA, a TaK>Ke CHn>KeHne nnpoHHHO(f)HAHH aAbBeoA III 
(Walker, 1985). 

y roAOAHbix caMOK D. marginatus n D. reticulatus Mbi pa3AnnaeM Tpn 
Tnna rpaHyAocoAepn<amnx kactok: a — b aAbBeoAax II, d, e — b aAbBeoAax 
III. 4 Kactkh a, d , e pacnoAO>KeHbi 6a3aAbHO, y BbixoAa H3 aAbBeoA. C B03pacTOM, 
no HauinM AaHHbiM, 3aMeTHO yMeHbinaeTcn pa3Mep aAbBeoA, b nacTHOCTH aAbBeoA 
III, npnMepHo b 2 pa3a. H3MeHneTcn 3anoAHeHHOCTb e kactok ceKpeTopHbiMH 
rpaHyAaMH. HanOoAee oOnAbHbie HaKonAeHnn bo II n III B03pacTax — bch KAeTKa 
3a6nTa rpaHyAaMH. Hhcao e rpaHyA MeHbme y CBe>KecAHHHBmnx n CTapbix 
oco6en I n IV B03pacTOB — bhahu CBo6oAHbie ot rpaHyA ynacTKH kactkh. H3MeHH- 
eTcn n cnocoOHOCTb k OKpamnBaHHio aAbBeoA. CAaOoe yAep>KHBaHne Kpacnn 
OTMeneHO b I B03pacTe, HanAymuee n MaKCHMaAbHO AHC^epeHunpoBaHHoe ok- 
pamnBaHne bo II B03pacTe (kactkh a, d — cnHne, kactkh e — KpacHbie) n noBbime- 
Hne oKpamnBaeMOCTH npn CHH>KeHHn ee AH(})(})epeHUHpoBKH b 3peAOM n oco6eHHO 
b CTapoM B03pacTax. Pa3AHMHoe OKpamnBaHne kactok a, d, e CBHAeTeAbCTByeT 
o pa3HOM OnoxHMnnecKOM cocTaBe nx coAep>KHMoro. CHH>KaeTcn TaK>Ke KOAnnecTBO 
cenpeTa b caiohhux npoTOKax aAbBeoA III — BbiCTHAKa cenpeTa b npoTOKax 
HCTOHnaeTCH nonTn BABoe. Hpn stom H3 roAy6oBaTon OHa CTaHOBHTCH KpacHO- 


4 06o3HaMeHHe kjictok cooTBeTCTByeT 6ojiee no3AHeH HOMeHKjiaType (Binnington, 1978; Kemp e. a., 
1982. 
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II III IV Bo3pacm 






Phc. 2. FIpoHHKHOBeHHe BHpyca KJiemeBoro 3Hue(})ajiHTa b cjnoHy KjiemeH Dermacentor marginatus 
pa3Horo cf)H3HOJiorHqecKoro B03pacTa npn napeHTepajibHOM HHtfwuHpoBaHHH (rojio/iHbie c3mkh Ha 21 — 

24-e cyTKH). 

A — mhcjio oco6eH c BHpycoM b cjiioHe cpe^H 3apa3HBuiHXCH (b %); B — kojihmcctbo BHpyca b Tejie KJiemeft 
(b lg LJX 50 b 0.03 mji) h HajiHMHe BHpyca b cjiioHe npn HHAHBHAyajibHOM onpeflejieHHH. / — BHpyc b Tejie Kjiema; 
2 — to >Ke, c BnpycoM b cjiioHe KJiema; 3 — BHpyc b Tejie KJiema 6e3 onpe/iejieHHoro THTpa. 

Fig. 2. Penetration of tick-borne encephalitisvirus into the saliva of the ticks of Dermacentor margina¬ 
tus of different physiological age at parenteral infection (hungry females on the 21st—24th day). 

BaTOH, HTO, B03MCDKHO, CBH38HO C nOCJieAOBaTeJlbHblM BbIXOAOM CeKpeTa H3 
KJieTOK d y 3aTeM e. 

BoJIbLHHHCTBO OTMeqeHHblX H3MeHeHHH B CJlIOHHbIX >KeJie3aX OTHOCHTCH K paHHeMy 
hjih no3AHeMy nepnojiaM B03pacTHoro pa3BHTHH h CBH3aHbi c He3pejiocTbio >Kejie3 
b nepnoA (J)H3HOJiorHMecKoro Aopa3BHTHH (BajiamoB, 1967) hjih c hx (J)yHKUHO- 
HajibHbiM HCTomeHneM y cTapbix oco6efl. CHH>KeHHe 3apa>KeHH0CTH cjiiohm BHpycoM 
CTapbix KJiemen, bhahmo, cbh33ho c najieHHeM (J)yHKUHOHajibHOH aKTHBHocTH 
>Kejie3. llojiHoe OTcyTCTBHe BHpyca b cjiioHe MOJiOAbix KJiemen Hy>KAaeTCH b cne- 
UHaJlbHOM o6cy>KAeHHH. 

PaHee npn sjieKTpoHHo-MHKpocKonHHecKOM H3yneHHH ycTaHOBjieHo, hto BHpyc 
KJiemeBoro 3Huecj)ajiHTa JiOKajiH3yeTCH b cjiioHHbix >Kejie3ax nHTaiomHxcH KJiemefl 
Ha 3HAonjia3MaTHHecKHX MeM6paHax BaKyojiefi b KJiHHoo6pa3Hbix KJieTKax jx Ha 
ajibBeoji 111 (Nosek e. a., 1972). 5 Y rojioAHbix KJiemen 3 th KJieTKH nejxo- 
pa3BHTbie H TOJlbKO C HaHaJlOM nHTaHHH 3HaHHTeJlbHO yBeJIHHHBaiOTCH H B HHX 

noHBjiHioTCH ceKpeTopHbie rpaHyjibi (BajiauiOB, 1967; Binnington, 1978). 

MecTOHaxo>KAeHHH BHpyca b cjiioHHbix >Kejie3ax roJiOAHbix KJiemefl He BbiHBJieHO. 
OAHaKO BbixoA BHpyca b cjnoHy KJiemefl 3pejioro h cTaporo B03pacT0B b Hauinx 


5 3th KJieTKH aBTopbi OTMeueHHbix AaHHbix (Nosek e. a., 1972) Ha3biBaiOT e KJieTKaMH, a no 6ojiee 
no3AHeH HOMemuiaType (Binnington, 1978) sto kjictkh /. 
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onbiTax CBHAeTejibCTByeT o tom, mto BHpyc y>Ke nonaji b rpaHyjiocoAep>KamHe 
KjieTKH jih6o bo Bee TpH THna (a, d, e), jih6o b KaKOH-TO H3 hhx. npH 
3tom, Ha Ham B3rjiaa, npncyTCTBHe BHpyca Han6ojiee BepoHTHO npenyae Bcero b 
e KjieTKax. Ohh Han6ojiee 6oraTbi (h 3 Bcex Tpex thhob kjictok) uHTonjia3MOH, 
Ha BHyTpnnjia3MaTHHecKHx MeM6paHax KOTopofi mo>kho o>KHAaTb Haxo>KAeHHe 
BHpyca. 3 th >Ke kjictkh h 6ojibme h3mchhiotch b B03pacTH0H AHHaMHKe. 3aMeTHM 
TaK>Ke, hto HMeHHO b hhx pa3BHBaiOTCH TefijiepHH (Walker, 1985). 

OKOHHaTeJlbHO CyAHTb 06 OTCyTCTBHH BHpyca B CJlIOHHbIX >KeJie3aX rOJIOAHbIX 
MOJioAbix Kjiemen II B03pacTa HeJib3H 6e3 cneunajibHoro ajieKTpoHHO-MHKpocKonn- 
qecKoro H3yqeHHH. Ho OTcyTCTBHe cymecTBeHHbix Mopcj)OJiorHqecKHX pa3JinqHH 
b >Kejie3ax oco6en II h III B03pacT0B npn cbctoboh MHKpocKonHH no3BOjineT 
npeAnojio>KHTb h jxpyryio npnqHHy — HenonajjaHHe BHpyca b cjiiOHHbie >Kejie3bi 
MOJioAbix Kjiemen. 

3. Bapbep >KnpoBoro Tejia. OTcyTCTBHe KoppejinuHH Menyoy HHTeHCHBHOCTbio 
3apa>KeHHH Tejia h 3apa>KeHHeM cjiiohm KJiemeH CBHjjeTejibCTByeT Tax>Ke b nojib3y 
npeACTaBjieHHH, hto Ha nyTH BHpyca H3 nojiocTH Tejia b cjiiOHHbie >Kejie3bi 
ecTb nperpa^a, MeHmoman npHMyio 3aBHCHMOCTb npOHHKHOBeHHH BHpyca b cjiiOHy 
ot ero KOjiHqecTBa b Tejie. 

PaHee 6bijio BbiHBjieHO, hto b nepexojmbiH nepHOA ot II k III B03pacTy y 
TOJlOAHblX KJiemeH npOHCXO^HT CymeCTBeHHbie H3MeHeHHH b coctohhhh >KHpoBoro 
Tejia (Pa3yMOBa, 1975). nocjiejmee b BHjje ceTeo6pa3HOH a>KypHOH tkbhh H3 
TH>Kefl h komohkob noKpbiBaeT BHyTpeHHHe opraHbi h rnnoAepMy. >KHpoBoe Tejio, 
Han6ojiee o6njibHoe y mojioamx oco6eH I h II B03pacT0B, HanpOTHB, 3aMeTHO 
yMeHbmaeTCH k Haqajiy III B03pacTa. npn stom BH3yajibHO bhihbjihiotch h ero 
KaqecTBeHHbie H3MeHHH. 

no HauiHM AaHHbiM (Pa3yMOBa, 1975, 1977), npH CTapeHHH y rojiojmbix 
KJiemen, noMHMO o6hjihh, H3MeHneTCH caMa TKaHb >KHpoBoro Tejia, ncqe3aeT ee 
Typrop h ny3bipqaTan CTpyKTypa, OHa cna^aeTCH. CymecTBeHHbie B03pacTHbie 
H3MeHeHHH npeTepneBaiOT h oco6bie KjieTKH — shouhth hjih He(j)pouHTbi. Y mojioamx 
KJiemen ohh noHTH 6ecu,BeTHbie co 3HaqHTejibHbiM cjioeM uHTonjia3Mbi BOKpyr 
rjiaBHOH BaKyojiH. npn CTapeHHH HecJ)pouHTbi TeMHeiOT, npH stom TeMHeeT h yBejiH- 
qHBaeTCH rjiaBHan BaKyojib, 3anojiHHiomafl noqTH bcio KJieTKy, HCTOHqaeTCH cjioh 
UHTonjia3Mbi. no rHCTOjiornqecKOMy OKpamHBaHHio BaKyojib HecjDpouHTa cxozma c 
reMorjio6HHOM KHmeqHoro snHTejiHH h, bhahmo, cojjepH^HT Te >Ke 6ejiKH. 

no AaHHbiM yjibTpacTpyKTypHoro H3yqeHHH (AMOcoBa, 1978), Hec})pouHTbi 
KJiemeH Odjia^aiOT BbICOKOH 3HA0UHT03H0H aKTHBHOCTbK) H HHTeHCHBHO norJIOmaiOT 
H3 reMOJlHM(j)bI 6ejlKH. H3BeCTHO T3K>Ke, HTO 6a30(f)HJlbHbie KJieTKH >KHpOBOTO 
Tejia KJiemen cojjepH^aT 6ojibmoe KOJinqecTBO UHTonjia3MaTHqecKOH PHK h hbjih- 
iotch KaM6najibHbiM sjieMeHTOM (U,BHjieHeBa, 1961). no 06eHqaHHy (Obenchain 
e. a., 1973), 6a30(j)HjibHbie KjieTKH >KnpoBoro Tejia OTJinqaiOTCH bmcokhm ypOBHeM 
UHTonjia3MaTHqecKOH PHK h Bbipa>KeHHOH cnoco6HOCTbio k nHH0UHT03y ManpoMO- 
jienyji H3 reMOjiHM(J)bi. 

Hajinqne o6njibHoro >KHpoBoro Tejia c rycTOH ceTbio KjieToqHbix TH>Kefl, Ha 
Ham B3rjiHA, MO>KeT 6biTb npnqHHOH Henona^aHnn BHpyca b cjiiOHHbie >Kejie3bi 
MOJIOAbIX KJiemeH. 3H,H0UHT03HaH aKTHBHOCTb MOJIOAbIX HecjipOUHTOB, BHJ^HMO, T3K>Ke 
oco6eHHO BbicoKa. B mojioaoh tkbhh >KHpoBoro Tejia, BepoHTHo, h 6ojibme 6a30(J)H- 
jiob. KpoMe Toro, OTMeqajiocb, hto b pbixjiofl coeAHHHTejibHOH tk3hh, BKjiioqaiomeH 
h >KHpoBoe Tejio, HaxoAHTCH 6ojibmoe hhcjio oceBmnx reMOUHTOB (U,BHjieHeBa, 
1961; BajiamoB, 1967, 1984). BepoHTHo, 3HaqHTeJibHan qacTb reMOUHTOB, Hecy- 
iuhx BHpyc (AjieKceeB h a p., 1985; Burgdorfer e. a., 1967), TO>Ke oce^aeT 
b TOjime THH<en >KHpoBoro Tejia MOjiOAbix KJiemen. CjiejroBaTejibHO, mo>kho nojia- 
raTb, hto HMeHHO ceTb o6HJibHoro >KHpoBoro Tejia c 6a30(j)HJiaMH h mojioabimh, 
aKTHBHO norjiomaiomHMH Hecj)pouHTaMH, aAcop6HpyiomaH reMOUHTbi c BHpycoM, 
6jiOKHpyeT 3apa>KeHHe cjhohhwx >Kejie3 Ha nyTH BHpyca H3 reMOjiHM(J)bi. 

PaHee 6bijia OTMeqeHa TaK>Ke (J)arouHTHpyiomaH pojib kjictok >KHpoBoro Tejia 
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(«TpaxeHHoro KOMnjieKca») b OTHomeHHH OpyueAA h OoppeAHH y apracoBbix 
KAemen (Chaopob, 1961). P>KaqeK (Rehachek, 1965) oxapaKTepH30Baji 3to HBjieHHe 
KaK B03M0>KHbIH MexaHH3M, BJIHHIOmHH Ha pacnpOCTpaHeHHe B OpraHH3Me KJie- 
meH BHpyCOB H pHKKeTCHH. HcXOAH H3 H3AO>KeHHOrO, >KHpOBOe TejlO MOJIOAbIX 
KAemen MO)KeT, Ha Ham B3rAHA, npeACTaBAHTb 6HOAorHqecKHH 6apbep aah npoHHK- 
HOBeHHH BHpyca b cjiioHy KAemen, npnqeM 6apbep, 3aBHCHMbin ot B03pacTa KJie- 
men. BbicKa3aHHoe npeACTaBAeHHe corjiacyeTcn c MHeHHeM, qTO b coeAHHHTeAbHo- 
TKaHHbix o6pa30BaHHHx Tejia KAema MO>KeT nponcxoAHTb pa3MHO>KeHHe h HaKonjie- 
HHe pa3JiHqHbix B036yAHTejien (AjieKceeB h Ap., 1985). OTMeqeHO Haxo>KAeHHe 
b 3HaqHTejibHbix KOjiHqecTBax phkkctchh b TH>Kax >KHpoBoro Tejia (BajiauiOB, 
JX afrrep, 1973). H3BecTHO Taione, qTO b >khpobom Tejie KOMapoB HexoTopbie 
BHpycbi HaKanjiHBaioTCH paHbiue, qeM b cjhohhhx >Kejie3ax (AjieKceeB h jxp., 1985). 

CymecTBeHHO npeACTaBHTb, bo3mo>kho ah BAHHHHe 6apbepa >KHpoBoro Tejia 
npH ecTecTBeHHOM, npe>KAe Bcero TpaHC(})a30B0M, 3apa>KeHHH KAemen. 

H3BecTHO, qTO cjiiOHHbie >Kejie3bi KAemen 4>opMHpyiOTCH 3aHOBO npn kb>kaoh 
jiHHbKe Ha xa>KAOH 4>a3e h 3aHOBO aoa>khh 3apa>KaTbCH (BajiauiOB, 1967; 
Burgdorfer e. a., 1967). 

FIpHBjieKaTejibHOCTb caiohhhx >Kejie3 aah BHpyca K3 OTMeqeHa asbho (IlaBjiOB- 
ckhh h Ap., 1941). Ilo3AHee noKa3aHO oqeHb Obicrpoe 3apa>KeHHe caiohhhx >Kejie3 
nHTaiouxHxcH KAemen BHpycoM K3 — Ha 2—5-e cyTKH nocAe HaqaAa nnTaHHH caMOK 
(Nosek e. a., 1972; Nosek, 1980). TxaHb caiohhoh >KeAe3bi k jiemen, bhahmo, OAHa 
H3 HanOoAee 6jiaronpHHTHbix aah BHpyca K3. 06 3tom cBHAeTeAbCTByeT h 
HanOoAee noAHan penAHKaunn BHpyca K3 b SKcnAaHTaTax HHM(j)aAbHOH tkbhh 
HMeHHO CAIOHHbIX >KeAC3 (MyHHXHH H AP*, 1985). 

IloKa3aHo, qTO npn AHHbKe THnoAepMaAbHbie kactkh ahhhioluhx KAemen hbah- 
iotch «aomom Ha noAnyTH» aah BHpyca, npe>KAe qeM 3apa3HTCH BHOBb (})opMH- 
pyiomnecn cAioHHbie >KeAe3bi (Burgdorfer e. a., 1967). THnoAepMaAbHbie KAeTKH 
b 3tot nepHOA, ao OKOHqaHHH nocAeAHHoqHoro Aopa3BHTHH, oco6eHHo 6oraTbi 
UHTonAa3MaTHqecKOH PHK (BaAauiOB, 1967) h hbahiotch MecTOM aKTHBHoro 
pa3MHO>KeHHH BHpyca (Nosek, 1980; Nosek e. a., 1984). CAeAOBaTeAbHO, 

Ha nyTH BHpyca H3 rHnoAepMbi b CAioHHbie >KeAe3bi y hcabbho nepeAHHHBiuHx 
h moaoamx KAemen HaxoAHTCH pa3BeTBAeHHan ceTb >KHpoBoro TeAa c OTMeqeH- 
HblMH BblUie 0C06eHH0CTHMH. 

YqHTbiBaH H3AO>KeHHoe, npeACTaBAHeTCH BepoHTHbiM, hto npn TpaHC(})a30B0M 
3apa>KeHHH KAemen BHpycoM 6apbep >KnpoBoro TeAa mo>kct 3aAep>KHBaTb hhc|)huh- 
pOBaHHe CAIOHbl MOAOAbIX HMarO, B03M0>KH0, AO OKOHqaHHH II (j)H3HOAOrHqeCKOrO 
B03pacTa Aa>Ke npn 3HaqHTeAbHOM KOAHqecTBe BHpyca b TeAe KAema. CooTBeTCTBeH- 
ho Tana h oco6b, bo3mo>kho, eme He coAep>KHT totoboh 3apa>KeHHon caiohh 
h no KpaHHeft Mepe b HaqaAbHbin nepHOA KpoBOCocaHHH He cnocoOHa 3apa3HTb. 
B to >Ke BpeMH noKa3aHo, hto hmchho 3tot nepHOA hbahctch onTHMaAbHbiM aah 
3apa>KeHHH no3BOHoqHoro xo3HHHa (MyHnxnH h Ap., 1988). 

3AKJHOHEHME 

npn napeHTepaAbHQM 3apa>KeHnn npHpoAHbix caMOK D. marginatus BHpycoM 
KAemeBoro 3Huecj)aAHTa BnepBbie BbiHBAeHO, hto (J)H3H0A0rnqecKHH B03pacT KAemen 
pemaiomHM o6pa30M bahhct Ha npoHHKHOBeHHe BHpyca b CAiOHy. Bnpyc noAHOCTbio 
OTcyTCTBOBaA b cAiOHe MOAOAbix KAemen HaqaAa II B03pacTa. MaxcHMaAbHoe 
hhcao cAyqaeB 3apa>KeHHH caiohu 6hao y KAemen 3peAoro HaqaAa III B 03 pacTa 
(50 %) h cymecTBeHHO MeHbrne 3apa>KeHHH caiohu y CTapbix oco6en KOHua 
IV B03pacTa (17 %). I"lo AaHHOMy noKa 3 aTeAio KAemen III B03pacTa mo>kho 
OTHecTH k noTeHunaAbHO npeBoexoAHbiM nepeHoeqHKaM (Chamberlain, 1954, cm. 
MyHHXHH h Ap., 1985). 

YcTaHOBAeHO, hto 3apa>KeHHe caiohu He 3aBnceAO ot KOAnqecTBa BHpyca 
b TeAe KAema. Bnpyc b CAiOHe BbiHBAeH npn pa3Hbix THTpax b TeAe ot 1.5 ao 


5 Flapa3HTOJiorHH, JST» 2, 1991 r. 
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5.5 lg L^o b 0.03 mji h He o6Hapy>KeH npn Tex >Ke THTpax h Bbirne (jxo 6.0 lg). 
3 to pacxoAHTCH c AaHHbiMH no KOMapaM o cjhohhom Oapbepe, 3aBHCHMOM ot THTpa 
Bnpyca 3anaAHoro jiomaAHHoro 3HuecJ)ajiHTa b Tejie nepeHOCMHKa (Kramer e. a., 
1981). 

BbiHBjieHa Taione MeHbman BOcnpnHMMHBOCTb k BHpycy mojioahx Kjiemen 
npn napeHTepajibHOM BBe^eHnn (67 %) y KJiemen II B03pacTa no cpaBHeHHio 
c 91—94 % y oco6en III h IV B03pacT0B, mto, bo3mo>kho, cBH3aHO co cnocoOoM 
3apa>KeHHH. OTMeneHa H TeHAeHUHH K CHH>KeHHK) HHTeHCHBHOCTH 3apa>KeHHH 
y cTapbix Kjiemen IV B03pacTa, mto noATBepAHjio o>KHAaeMoe. 

B cjiiOHHbix >nejie3ax Kjiemen II h III B03pacT0B, AOCTOBepHO pa3jiHqaBmnxcH 
3apa>KeHH0CTbK) cjnoHbi, He BbiHBjieHO cymecTBeHHbix B03pacTHbix pa3JiHMHH npn 
CBeTOBOH MHKpOCKOnHH, XOTH BOnpOC He peUieH OKOHMaTeJlbHO. 

FlpeAnojiaraeM, mto HanOojiee BepoHTHbiM (J>aKTopoM, npennTCTByiomHM 3apa- 
>KeHHio cjnoHbi MOjioAbix Kjiemen, MO>KeT 6biTb 6apbep >KHpoBoro Tejia, 3aBncn- 
Mbifl ot B03pacTa Kjiemen h HanOojiee npoHBjimomHHCH y mojioamx oco6en 
(Pa3yMOBa, 1990). BjiHHHne AaHHoro (J>aKTopa BecbMa BeponTHO h npn ecTecT- 
BeHHOM TpaHC(})a30B0M 3apa>KeHHH KJieUI,eH. ripH 3TOM B03M0>KHa 3aA^P>KKa HH(J)H- 
UHpOBaHHH CJIIOHbl MOJIOAbIX OCOOefl Aa>Ke npH 3HaqHTeJlbHOM KOJlHMeCTBe BH- 
pyca b hx Tejie. Oco6eHHO 3to peajibHO y bhaob c oOnjibHbiM >KnpoBbiM TejiOM, 
b qacTHOCTH po^a Dermacentor. llojiyqeHHbie AaHHbie noATBep^aiOT b uejiOM rn- 
noTe3y o cymecTBeHHOM bjihhhhh (J)H3HOjiorHqecKoro B03pacTa Kjiemen Ha hx cno- 
coOHOCTb k 3apa>KeHHio h nepe^ane B036yAHTejien, b qacTHOCTH Bnpyca KJiemeBoro 
3Huec})ajiHTa. 
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EFFECT OF PHYSIOLOGICAL AGE OF THE TICKS DERMACENTOR MARGINATUS (IXODI¬ 
DAE) ON THEIR INFECTION AND PENETRATION OF THE TICK-BORNE ENCEPHALITIS 

VIRUS INTO SALIVA 

I. V. Razumova, A. N. Alekseev 


Key words: physiological age of ixodids; tick-borne encephalitis virus; infection of ixodid ticks’ saliva 
with tick-borne encephalitis virus 


SUMMARY 

The decisive effect of physiological age of ticks on the infection of their saliva was revealed 
by means of parenteral infection of D. marginatus females with tick-borne encephalitis virus. The 
virus was not found in the saliva of young individuals of instar II. Maximum number of cases of saliva 
infection was recorded in mature ticks of instar III (50 %). It was established that the in¬ 
fection of saliva did not depend on the amount of virus in the tick’s body. Less susceptibility 
to the virus of young individuals, associated probably with the way of infection, was noted. 
Under light microscopy there were observed no significant age differences in salivary glands 
of ticks of instars II and III. 

The infeciton of saliva of young individuals is, apparently, opposed by the barrier of fat 
body on the way of virus to salivary glands, depending on the age of ticks. The barrier is 
supposed to have an influence under natural transphase infection of ticks. 
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